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Keyes: High-Level Terraces of Okanogan Valley, Washington

HIGH-L,EVEL TERRACES OF OKANOGAN VALLEY,
WASHINGTON.
CHARLES KEYES.

Recent observations in the interior of Washington state indicate in no unmistakable terms that in late geological times the
entire drainage of the region has repeatedly undergone great
vicissitudes. Its juvenile lines have been profoundly disturbed,
displaced, and variously modified. By floods of lava on the one
hand and on the other hand by advancing glaciers the original
river courses have been completely lost to view. A notable and
eoncrete illustration is the Big- Bend of the Columbia river-that
stretch of the great stream nearly 200 miles long lying between
the mouths of the Spokane and Snake rivers.
This wide diversion of the course of thr Columbia river in
central ·washington is the result of prodigious lava flows which
have pushed out northwestward from the great Idaho volcanic
fields. In glacial times immense ice tongues have advanced from
the main Canadian mass into the Columbia canyon, effectually
blocking the flow of the river and forming extensive lakes. An
old outlet of the main lake is seen in the Grand C'oulee now a
long dry canyon deeply intrenched in the lava field and entirely
crossing Douglass county.
In brief the region under eonsideration is one in which a pene:plained surface has been broadly uplifted. deeply dissected,
greatly eroded by overriding glaciers, and now is again subject
to normal river corrasion. Few districts display to better advantage the effects of the 'profound erosive power of glacier movements. Although the glaciers had the old river valleys to guide
them they have deepened some of them until the bottom of Lake
Chelan basin, for instance, now lies several hundreds of feet below sea-level.
A conspicuous feature of the present river valley is the remarkable series of high-level terraces whieh their sides present.
These embankments persist at various heights above the waterlcvel up to 700 or 800 feet.
They are manifestly of diverse
origins.
An old river terrace and an old lake beaeh attract
principal attention. The first of these was formed by greatly
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overloaded glacial streams; the second by worked-over gravels of
glacial streams and moraines. It is not always easy to differentiate the two. On the whole the first maintain a nearly uniform
level above the present stream; the second holds arr absolute
level upstream, thus gradually approaching the river level.
The terraces of the Columbia river have already received
considerable attention, but there has been little attempt at exact
correlation of the different benches. For instance, what is called
the Great Terrace displays discre1piancies as much as 200 feet
when careful comparisons are made. Above the mouth of Chelan
river, the outlet of the lake of the same name, the bench about
300 feet above the water level appears to be the most important
one. At least it is the largest and most persistent one for a
distance of many miles upstream from the point mentioned. It
probably was .formed during the time when the course of the
Columbia river was dammed by the great glacier which ca.me
out of the Lake Chelan valley. It seems to represent the level of
the waters in the vast lake that was thus generated in the Columbia gorge above, the outlet of which was through the Grand
Coulee or some other coulee near by. With this high level stage
it seems most reasonable to associate the principal terraces of
Okanogan vaHey.
Okanogan river flows due southward and enters the Columbia
river exactly at the sharp elbow of the Big Bend. The coincidence of the courses of the two streams in a single straight line
suggests that the present Columbia river in this part of its course
may be really following an old channel of the Okanogan river.
Now the present Okanogan is a small stream flowing in a valley
large out of all prO:p'Ortion to the importance of the watercourse.
In fact it is a stream tremendously underfitting its valley. The
latter is a r.ock-bound gorge sufficiently large to carry the waters
of the Columbia. Viewed in its larger aspects the Okanogan
valley extends far to the northward into British Columbia
where it passes through one arm of Suswap Lake and on into the
Columbia valley again where the latter passes around the lofty
Selkirk mountains.
The Okanogan valley is very straight. It originally was a
structural depression with a stream-cut channel. T1ater a glacier
occupied it down to its mouth, blocked and crosseil the Columbia
gorge, the south s!de of which it overrode and then extended far
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out on the lava plain as far at least as the Grand Coulee. Unmistakable signs of profound glacial action abound on every
hand (see Plate I).
The high-level terraces (Plate I) which are so conspicuous in
the valley of the Okanogan river are compo-:ed almost entirely
of worked-over gravels with little or no fine materials. This fact
,seems to indicate lacustrine origin. They extend for many miles
above the mouth of the stream. The fact to be emphasized in the
,present connection is that the main Okanogan terrace is to be
connected with the Great terra.ce on the Columbia river, in which
case their origin is to be sought in a conimon cause-the damming
of the latter stream by advancing ice of perha:ps the Chelan
glacier when the lake thus formed overflowed at the Grand
Coulee.
DES MOINES.
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